Homer-1 mRNA in the rat suprachiasmatic nucleus is regulated differentially by the retinohypothalamic tract transmitters pituitary adenylate cyclase activating polypeptide and glutamate at time points where light phase-shifts the endogenous rhythm.
The suprachiasmatic nucleus (SCN) generates circadian rhythms which are synchronised to the environmental light/dark cycle via the retinohypothalamic tract (RHT). Pituitary adenylate cyclase activating polypeptide (PACAP) and glutamate, two transmitters co-stored in the rat retinohypothalamic tract, are involved in photic entrainment of the circadian pacemaker, but their functional interplay is poorly understood. Homer proteins are involved in glutamatergic receptor function and signalling. By quantitative in situ hybridisation histochemistry we found that light stimulation of rats at early and late night induced Homer-1 gene expression in the SCN at time points where light induces phase-delay or phase-advance, respectively. Using a rat brain slice model Homer-1 mRNA levels in the SCN displayed a modest diurnal variation similar to that in vivo. The changes in Homer-1 gene expression after in vitro stimulation with PACAP and/or glutamate differed at early and late night. Nanomolar PACAP induced Homer-1 gene expression at both early and late night while glutamate was only able to increase Homer-1 mRNA level at early night. PACAP in micromolar concentration had no effect per se, but inhibited the glutamate induced Homer-1 response at early night, while at late night co-administration of PACAP and glutamate mediated a slight induction of Homer-1 gene expression. In conclusion, the RHT transmitters PACAP and glutamate could be responsible for the light-induced expression of Homer-1 in the SCN, and Homer-1 seems to be differentially regulated by the two transmitters at early and late night.